Introduction An estimated 13% of women in the postnatal period suffer from postnatal depression (PND) worldwide. In addition to underprivileged women, women who are exposed to violence are at higher risk of PND. This study aimed to investigate the relationship between intimate partner violence (IPV) and PND in Malaysia. Methods This survey was conducted as a nationwide cross-sectional study using a cluster sampling design. Probable PND was assessed using a selfadministered Edinburgh Postnatal Depression Scale (EPDS). Demographic profiles and IPV were assessed using a locally validated WHO Multicountry Study on Women's Health and Life Events Questionnaire that was administered in a face-to-face interview. An EPDS total score of 12 or more and/or a positive tendency to selfharm were used to define PND. results Out of 6669 women, 5727 respondents were successfully interviewed with a response rate of 85.9%. The prevalence of probable PND was 4.4% (95% CI 2.9 to 6.7). The overall prevalence of IPV was 4.9% (95% CI 3.8 to 6.4). Among the women in this group, 3.7% (95% CI 2.7 to 5.0), 2.6% (95% CI 1.9 to 3.5) and 1.2% (95% CI 0.9 to 1.7) experienced emotional, physical and sexual violence, respectively. Logistic regression analysis revealed that women who were exposed to IPV were at 2.3 times the risk for probable PND, with an adjusted OR (aOR) of 2.34 (95% CI 1.12 to 4.87). Other factors for PND were reported emotional violence (aOR 3.79, 95% CI 1.93 to 7.45), unplanned pregnancy (aOR 3.32, 95% CI 2.35 to 4.69), lack of family support during confinement (aOR 1.79, 95% CI 1.12 to 2.87), partner's use of alcohol (aOR 1.59, 95% CI 1.07 to 2.35) or being from a household with a low income (aOR 2.99; 95% CI 1.63 to 5.49). Conclusions Exposure to IPV was significantly associated with probable PND. Healthcare personnel should be trained to detect and manage both problems. An appropriate referral system and support should be made available.
IntroduCtIon WHO estimates that 13% of women in the postpartum period experience mental disorders, with depression being particularly common. 1 Depression has been observed to be higher in low-income and middle-income countries, ranging from 4.9% to 50.8% among mothers at 4-8 weeks post partum. 2 According to self-reported questionnaires, the prevalence of depression among Asian women is 23.7%, 16 .5% and 17.4% at 6 weeks, 3 months and 6 months after childbirth, respectively. 3 The prevalence in Malaysia varies based on the setting, with 20.7% in primary care settings 4 and 31.7% in hospital settings. 5 Postnatal depression (PND) generally occurs within 4-6 weeks of childbirth and presents with symptoms such as an upset mood, anhedonia, forgetfulness, irritability, anxiety, sleep disturbances and poor functioning. 6 Various factors were found to be associated with PND. A young maternal age; low socioeconomic status; partner's habits, such as alcoholism; lack of education; marital conflict; unsupportive partner and psychological factors, such as antenatal depression, stressful life events or intimate partner violence (IPV) are all associated with PND. 2 3 While depression at any time in a woman's life is devastating, depression during the perinatal, antenatal and postnatal strengths and limitations of this study ► A nationwide study using a cluster sampling design that allowed the findings of this study to be generalised to the overall Malaysian population as a majority of postnatal mothers seek care at government health facilities. ► Objective assessment of the potential causes of postnatal depression using a locally validated, self-administered Edinburgh Postnatal Depression Scale. ► Intimate partner violence was assessed using locally validated questionnaires. ► Postnatal depression was based on the screening tool and was not diagnostic.
Open Access periods is of special importance and is a public health concern due to its detrimental effects on women, families and their children. It can lead to serious complications, such as maternal suicide, child abuse and neglect and an increased risk of the child having emotional and behavioural problems later in life. [7] [8] [9] [10] IPV refers to any behaviour in an intimate relationship that causes physical, psychological or sexual harm to those in the relationship. Such behaviour includes acts of physical aggression, forced intercourse and other forms of sexual coercion and various controlling behaviours. 11 IPV is associated with fatal and non-fatal health effects, including homicide and suicide, as well as negative health behaviours during pregnancy, poor reproductive outcomes and adverse physical and mental consequences. 12 IPV has been described as one of the most important predictors for depression in women. A review of studies exploring the determinants of PND in low-income and lower-middle-income countries reported an association between physical violence by intimate partners and PND. 13 A household survey performed in Peninsular Malaysia revealed that 7.8% of women were emotionally abused, 5.0% were physically abused and 1.7% were sexually abused.
14 However, this survey only targeted adult women and not women in the postpartum period.
There is an existing theoretical and conceptual framework that describes the hierarchical relationship between PND and its risk factors that is suitable for use in an epidemiological study. The framework divides determinants into three levels: proximal, intermediate and distal. 15 Proximal determinants include violence and controlling behaviour from partners, and intermediate determinants encompass both partner and family factors, including the role of family support during confinement (figure 1). 'Confinement' is widely practised among Malaysian women after giving birth regardless of their socio-demographic and cultural differences. It is practised due to a belief that it is beneficial to women's well-being. 16 During this period, family support in the form of accompaniment and caring for the mother is crucial. These behaviours may be the key protective element against PND rather than the ritual itself. 16 17 Although studies from several countries have shown a positive association between PND and IPV, currently no study has investigated the relationship between these factors in Malaysia. Thus, this study aimed to determine the magnitude of PND in Malaysia and its associated factors, with a particular focus on IPV. Although both conditions, PND and IPV, are pressing public health concerns worldwide, they are generally undetected by perinatal care services without proper screening programmes and interventions in place.
Methods study design
This study was a nationwide clinic-based cross-sectional study. To ensure national representativeness, a cluster sampling design was used.
setting
The study was conducted at the Maternal and Child Health Unit at government primary care clinics throughout Malaysia. Malaysia operates a dichotomous system with both public and private sectors. The Ministry of Health serves as the main provider of healthcare services. Health facilities are well distributed, with a mean distance of 8.4 km. 18 The majority (98.2%) of women consulted 1 month after delivery with >80% of the children received a primary vaccination at these government primary care clinics. 19 
Participants
Women who were at 6-16 weeks post partum and who registered at a government primary care clinic for postnatal care and/or child immunisation were eligible to be included in the sampling frame. Women who did not Open Access register and/or were unable to communicate in either English or Bahasa Malaysia were not eligible.
recruitment strategies
Sampling was performed by a resident statistician who was not directly involved in this study. Sampling was conducted using a two-stage random sampling design. The first stage used the sampling frame of all government primary care clinics in Malaysia. These clinics, considered to be clusters, were then randomly selected using the systematic probability proportionate to the size sampling technique. For the second stage, the sampling frame was formed from women between 6 and 16 weeks post partum who registered for a postnatal care and/or child immunisation at the randomly selected clinics and who were given consultation appointments between 1 June and 30 October 2016. The number of women selected from each state was then determined in proportion to the number of registered women. The clinic-based cards containing the women's profiles and the appointment dates were extracted and tagged to indicate eligible respondents.
The women were invited to join the study on the day of their appointment date. The women were given an Information Sheet and Consent Form by trained nurses at the registration counter. Those who consented to participate in the study were called into a private room within the clinic without their partners and were then given the self-administered Edinburgh Postnatal Depression Scale (EPDS) for assessment of PND. 20 21 On completion of the screening, the trained nurses conducted a face-toface interview in the same private room using the WHO Multicountry Study on Women's Health and Life Events Questionnaire. 22 The questionnaire also included a few additional questions based on the variables in the conceptual framework. The added questions were tested for face validity before being used in this study.
Two nurses per selected clinic were given a 5-day training on interview techniques and were trained to handle PND and IPV, including the management and referral processes. The potential risk of interviewer bias was minimised by assessing interviewer skills during roleplay sessions and ad hoc supervision at the clinics by the research team members. The entire questionnaire, except the EPDS, was installed as web-based application into a mobile device with a built-in quality assessment feature and was administered as a computer-assisted personal interview. The responses from EPDS were manually entered into the application after the interview session ended. Data collection took place from 1 June through October 2016.
Patient and public involvement
Patients and public were not involved in either the development of the research question, study design or recruitment process. Patients who were detected as having probable PND or IPV were referred for appropriate management by the family physician at the respective clinics.
Variables

Outcome variables
The main outcome of this study, probable PND, was assessed using a self-administered locally validated EPDS. This scale is composed of 10 statements on common depressive symptoms that use Likert-type responses (0-3 scores) that reflect the severity of symptoms. Wan Mahmud et al found that, at a cut-off score of 11/12, the sensitivity and specificity of the EPDS were 100% and 98.18%, respectively. 20 Another validation study recommended a cut-off score of 11.5 with a sensitivity of 72.7% and specificity of 92.6%. 21 In the first study, EPDS was tested against the International Statistical Classification of Diseases and Related Health Problems, 10th revision criteria, with assessment of its concurrent validity against the Malay version of the General Health Questionnaire and the Hamilton Depression Rating Scale (HDRS) score. 20 The second study was tested and showed good correlations with both the Malay version of the Beck-Depression Inventory and HDRS. 21 Based on these two studies and a consensus from the content expert, this study categorised women who had a total score of 12 or more and/or a positive response to question 10 on the risk of self-harm in the EPDS as having probable PND.
Predictor variables IPV was defined as a single or repeated experience of physical and/or sexual violence. IPV was assessed based on the questionnaire used in the WHO Multicountry Study on Women's Health and Life Events. 23 In this study, we used a locally validated questionnaire from Saddki et al that reported Cronbach's α values ranging from 0.767 to 0.858 across domains. 22 Using this questionnaire, four types of violent behaviours were assessed: physical, sexual, emotional violence and controlling behaviour. Physical violence was defined as positive responses to a history of being slapped, pushed, beaten, kicked, choked or threatened with a weapon, and sexual violence was defined as a positive response for any history of sexual coercion, sex out of fear or forced to engage in a degrading sexual act. Emotional violence was defined as a positive response to ever having been insulted, publicly humiliated, intimidated or threatened or had a partner who threatened to hurt the respondent herself or someone she cared about. Controlling behaviour was defined as a positive response to ever having been kept away from friends and/or immediate family, partner insisting on knowing the participant's whereabouts at all times, treated indifferently, partner feeling angry if the participant spoke to another man, partner suspicious of the participant being unfaithful and/or expected permission to seek healthcare for herself by their former or present husbands/ partners. In this study, emotional violence and controlling behaviours were considered to be possible predictors for PND, and not part of IPV.
Other important predictors of PND are a lack of family support and unplanned pregnancy. Family support during confinement was defined as an answer Open Access of 'yes' to the questions "Did you observe a confinement period after your last child birth?" and "When you need help or have a problem, can you usually count on family members for support?" The response to the question "Was your last pregnancy planned or unplanned?" was used to categorise the pregnancy as planned or unplanned.
Possible confounding variables included age, ethnicity, marital status, education level, occupation and household income. Age was grouped into four categories: 18-24 years, 25-29 years, 30-34 years and 35 years and greater. Ethnicity was classified based on the major ethnic groups in Malaysia: Malay, Malaysian Chinese and Malaysian Indian and was followed by 'Other Bumiputera' and 'Other'. Other Bumiputera was composed of indigenous groups and local Sabahans and Sarawakians, and 'Other' was mostly composed of foreigners, immigrants, both legal and illegal, residing in Malaysia.
The education levels were categorised based on the Malaysian education system. Respondents were considered to have no formal education/primary education if they had not attended any formal schooling or had only completed up to 6 years of primary school. Those who had completed 11 years of formal schooling were defined as having completed secondary education while respondents with diplomas or higher qualifications were considered as having completed tertiary education. Household income was calculated based on the pooled income of family members and categorised into four groups.
sample size To the best of our knowledge, there is currently no information on the prevalence of IPV among women during the postnatal period in Malaysia. Thus, the sample size in this study was determined based on three available sources: a 20.7% prevalence of probable PND in Malaysia, 4 8.0% prevalence of IPV in Malaysia 14 and 35.2%-38.9% prevalence of family violence among women with probable perinatal depression taken from a systematic review. 24 To ensure an adequate sample size, the sample size was calculated based on the lowest prevalence (8.0%) using a single proportion formula to estimate prevalence. Additionally, based on a design effect of 2 and an estimated non-response rate of 20%, the required sample size was 6639 women. data management and analysis Data from mobile devices were automatically uploaded into the server at the institute and converted into comma-separated values, CSV and Statistical Package of Social Sciences (SPSS) files. Only data with complete responses on the EPDS module were used for analysis. Data were analysed using the complex sample module in the IBM SPSS for Windows V.23.0 (IBM, Armonk, New York, USA) to account for the complexity of the sampling design. The final weights were calculated based on design weight and non-response weight, and a plan for analysis was created. Categorical variables were defined based on the variable operating definitions. Using the complex sample module, the overall prevalence of PND and estimated population affected by it were determined. Bivariate analysis was conducted to determine the factors associated with PND. Crude ORs were used to describe the strength of the associations between dependent and independent variables. A multivariable logistic regression model was fitted to determine the factors associated with PND. The primary predictor was IPV (physical and/or sexual violence). Other included independent variables were emotional violence, controlling behaviours, family support during confinement, unplanned pregnancy and partner's use of alcohol. Other possible confounders, such as ethnicity, respondent's age, marital status, education level, occupation and household income, were also included. We used a logistic regression model to produce a crude OR as a measure of the associations between PND and the independent variables. For the final model, a FORWARD LR variable selection method was used to identify significant variables. Only variables with p values <0.25 were included. The statistical significance of the individual regression coefficients was tested using the Wald Χ 2 statistic. The adjusted OR (aOR), with the respective 95% CIs, was then calculated. A p value of <0.05 was considered significant. The model fit was tested using the Hosmer-Lemeshow statistic, which was non-significant (p>0.05).
ethics All participants gave their informed consent before participating. Identifiable data were not entered into the mobile device. Women who were found to be positive for EPDS and/or positive for any type of violence were referred to the Family Physician at the respective clinics for further management.
results Out of 6639 randomly selected respondents, 5745 were successfully interviewed, but only 5727 completed the EPDS questions, resulting in a response rate of 85.9%. A total of 442 respondents did not attend clinic appointments, were non-contactable, or moved out of the clinic's operation area during their eligibility period (6-16 weeks post partum). Another 452 respondents refused to participate, and 18 respondents had incomplete EPDS data (figure 2). No differences were found between the age, ethnicity or sex of respondents and non-respondents.
We used data from 5727 respondents in the analysis. The majority of respondents were between 25 and 35 years of age. The majority of respondents were married and had attained at least a secondary education level, and half of the respondents were working mothers (table 1).
Prevalence of probable Pnd
The prevalence of probable PND among women at 6-16 weeks post partum was 4.4% (95% CI 2.9 to 6.7). There Open Access was no difference in prevalence in different age groups. The prevalence was higher among 'Other Bumiputeras' and 'Other' ethnicities compared with the Malays. Women who were unmarried, had a low education status, were not working and had low household incomes had a higher prevalence of probable PND. Women with partners who consumed alcohol, those with unplanned pregnancy and those without family support during confinement were also found to have a higher prevalence (table 2).
Prevalence of IPV For partner violence, 3.7% (95% CI 2.7 to 5.0), 2.6% (95% CI 1.9 to 3.5) and 1.2% (95% CI 0.9 to 1.7) of women had ever experienced emotional, physical or sexual violence, respectively. Controlling behaviour was experienced by 30.2% (95% CI 24.2 to 36.9) of women. Most of the violence occurred as combinations of emotional, sexual and physical violence. Analyses showed that 1.7%, 0.7% and 0.5% reported experiencing only emotional violence, only physical violence and only sexual violence, respectively. Ever experiencing intimate partner sexual and/or physical violence was reported by 3.3% (95% CI 2.5 to 4.3) of women.
Factors associated with probable Pnd
Multivariate analysis proved the relationship between IPV and probable PND. The odds of having probable PND doubled for women who had ever experienced IPV (aOR 2.34; 95% CI 1.12 to 4.87) after controlling for age, marital status, ethnicity, education level, occupation and partner's controlling behaviour. Probable PND was almost four times higher among women who had ever experienced emotional violence (aOR 3.79; 95% CI 1.93 to 7.45) after controlling for other variables. Additionally, probable PND was three times higher in women with unplanned pregnancies (aOR 3.32; 95% CI 2.35 to 4.69), 79% higher among those who lacked family support during confinement (aOR 1.79; 95% CI 1.12 to 2.87), 59% higher among those who reported partner alcohol consumption (aOR 1.59, 95% CI 1.07 to 2.35) and was three times higher in women with household incomes of <RM1500 (aOR 2.99; 95% CI 1.63 to 5.49) compared with those who earned >RM5000 (table 3) . Open Access dIsCussIon To our knowledge, this is the first study to investigate the relationship between probable PND and IPV using a large number of respondents in Malaysia. This study examined the factors associated with probable PND, with IPV being the main predictor. An earlier population-based study observed that IPV was a significant public health concern in Malaysia, 14 and studies on PND have also demonstrated its importance. 4 5 Our study clearly demonstrated the relationship between these two problems, which has implications for planning future services and intervention strategies.
Prevalence of probable Pnd
The prevalence of probable PND (4.4%) in our study was lower than that reported in an earlier study conducted in Kelantan, one of the states in Malaysia (20.3%). 4 Both studies were conducted at primary care clinics and used 
Continued
Open Access similar screening tools with similar cut-off scores, but targeted women at different times during the postpartum period. Our nationwide study targeted women at 6-16 weeks post partum, while the Kelantan study targeted women at 4-6 weeks post partum. The difference in the prevalence might be due to the different screening timings. Longitudinal studies have reported that incidence rates decrease over the postpartum period. 25 26 Accordingly, the prevalence in this study was also lower than that reported by an earlier nationwide household survey conducted in Malaysia using a similar screening tool and target population. This earlier survey reported a prevalence of probable PND of 12.7%. 27 Another possible reason for the lower prevalence in this study was the reluctance of women to disclose their problem, possibly due to a fear of being stigmatised. The clinic environment may not have been conducive for conducting a study examining sensitive issues. PND and IPV are relatively hidden in our community, and it is possible that we would have observed a higher prevalence if we had been able to create awareness and desensitise the issues before beginning this study. However, the prevalence found by this study is comparable to that reported by a study in Indonesia (6.6%) among women at 6 weeks post partum that used a similar cut-off score as well as a study conducted in Singapore (6.8%) among a similar target group but that used a lower cut-off score. 2 Association between IPV and probable Pnd Our study demonstrated a significant association between probable PND and IPV (defined as a single occurrence of/ repeated physical and/or sexual violence). This finding concurs with previous studies that recorded the independent effect of IPV with PND. 24 28-32 The effect of IPV on women's mental health was not related to the time of occurrence. Khalifa et al described a history of violence as the strongest determinant of PND, 28 while studies in France and Bangladesh have supported an association between PND and experiencing IPV before or during pregnancy. 31 32 A prospective study among Norwegian mothers also showed higher risks of PND among women with a history of exposure to adult abuse, including sexual abuse. 33 We also recorded a strong association between emotional violence and the occurrence of probable PND, even after adjusting for partner's controlling behaviour and other confounding variables. The psychological effects of emotional violence on PND was more prominent than those of IPV, which has also been seen in other studies. [34] [35] [36] [37] Emotional violence has a negative impact on the emotional and mental health of women in the postpartum period and often contributes to physical or sexual violence. 38 other factors associated with probable Pnd Other than IPV, we also noted an increased likelihood of probable PND among mothers from low-income families, those with partners who consumed alcohol and those who experienced a lack of support during confinement. Financial difficulties have been identified as a risk factor for PND, independent of IPV. 13 30 39 The association of PND with partner substance use was also observed in a Canadian study. 39 Substance use by husbands/partners is often associated with IPV, which may contribute to the PND problem in women. 28 Family support during confinement is very important in Asian communities. Our study demonstrated that a lack of family support during confinement is independently associated with an increased likelihood Open Access of PND. Our findings concur with other studies that have demonstrated similar associations. 13 40 41 A study from China concluded that a lack of postnatal family support, particularly support from the husband, is an important risk factor for PND. 42 We observed that marital status, the education level and occupation do not contribute directly to PND. As in many Asian countries, women in Malaysia are primarily expected to care for children and manage household chores, as prescribed by traditional gender roles, regardless of whether they are working. 43 These cultural norms may assign an inferior status to women and lead to misconceptions that may cause women to blame themselves, minimise abuse and prevent them from seeking help when abuse occurs. Perpetrators may manipulate cultural practices or religious teachings to make it seems as if it supports IPV. Many women struggle because they believe that their husbands have the right to beat them, a belief originating from misinterpreted religious teachings. 44 By contrast, women in Malaysia are more empowered, as evidenced by the increasing number of educated women and women in the workforce, and this may challenge the traditional view of gender roles. 43 The stronger affiliation to religion and its true teaching among Asians can have a protective effect against IPV, as religion promotes general commitment to family life, regards the institution of marriage highly and provides an understanding of women's rights. 44 Interestingly, a large prevalence study on IPV in Malaysia found that 83% of women who experienced IPV were assertive in seeking help for their survival in abusive relationships rather than continuing to suffer in silence. 45 
strengths and limitations
The main strength of our study is its use of large nationally representative data with robust methods. Moreover, the response rate was relatively high (85.9%) despite the sensitive nature of the issue. We also examined various sociodemographic and sociocultural factors. Most importantly, this study used an internationally recognised tool that was locally validated and data collectors received a standardised training. Nevertheless, our findings have several limitations. One of the limitation of this study was the cross-sectional nature of the study, which prevents the determination of temporal relationships between exposure to IPV and probable PND. Although this study adjusted for a substantial number of possible confounders, some important variables were not studied, such as birth complications, child morbidity and breast feeding. Additionally, we were only able to identify probable PND using a screening tool without further diagnostic confirmation process. It is also acknowledged that 'PND' is an umbrella term rather than a distinct psychological state. The term 'postpartum depression' encompasses several mood disorders that follow childbirth, including anxiety disorders, trauma and adjustment reactions. 46 This broad spectrum of perinatal mental health may be associated with different sets of risk factors that may or may not overlap with each other, thus confounding the outcome of this study. Furthermore, the WHO tool used to identify IPV, while used widely, may not be exhaustive in terms of types of violence it identifies, which may have underestimated the prevalence of IPV in this study. However, despite these limitations, this study was able to provide a baseline and offers insight into the association between IPV and probable PND in Malaysia.
ConClusIon And PolICy IMPlICAtIons
Higher odds of probable PND were observed among women with a history of IPV. Women who were exposed to emotional violence, those with husbands who consumed alcohol, those with a lack of family support during confinement and those from low-income families were also at risk of PND. Pregnancy care and postnatal programmes must address issues related to PND and IPV as there is overwhelming evidence of adverse health effects for both the mother and child. Healthcare personnel must be professionally trained to detect and confidently communicate these issues. There must be a proper setting as well as trained personnel to provide help and proper counselling or referrals for these women. Issues pertaining to sexual and reproductive health, women's rights and violence should be incorporated into the well-established premarital course. 47 Courses on family values and parenting skills for young couples and parents could be another platform.
